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1. INTRODUCTION	

This Preliminary Drainage Report represents the storm water analysis for the Wood Partners Alta Raintree 

Residential  development  proposed  in  Scottsdale,  Arizona.  The  purpose  of  this  report  is  to  provide  the 

hydrologic and hydraulic analyses, required by the City of Scottsdale, to support the proposed site plan for 

said development. This report includes discussions and calculations defining the storm water management 

concepts for the collection and conveyance necessary to comply with the drainage requirements of the City 

of  Scottsdale  and  Maricopa  County.    Preparation  of  this  report  has  been  done  in  accordance  with  the 

requirements of the City of Scottsdale Design Standards & Policies Manual (DS&PM) 2018 1, and the Drainage 

Design Manuals for Maricopa County, Arizona, Volumes I2 and Volume II3. 

2. LOCATION	AND	PROJECT	DESCRIPTION	

2.1  LOCATION: 

The subject property consists of land fronting bound by private roads. It is further defined as follows: 

 A portion of the Northeast 1/4 quarter of Section 12, Township 3 North, Range 4 East of the Gila 

and Salt River Base and Meridian, Maricopa County, Scottsdale, Arizona. 

 Parcel ID:   Portion of APN: 215‐52‐034M 

 Address:   8688 E. Raintree Drive, Scottsdale, AZ 

 

 Refer to FIGURE 1 ‐ Vicinity Map for the project’s location with respect to major cross streets 

2.2  EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE: 

The site is bound as follows: 

 South:   Parcel 215‐52‐034E; M.O.D. KOHLS subdivision; Zoning is C‐2 

 West:   Parcel 215‐52‐034S; Northsight II subdivision; Zoning is C‐2 

 North:  Parcel 215‐52‐037H; owned by Sam’s Club; Zoning is C‐3 

 East:   Parcel 215‐52‐034L; Property subdivision; Zoning is C‐2. 

2.3  EXISTING SITE DESCRIPTION: 

The project area includes approximately 241,322.4 sq. ft. (5.54 acres) of land designated as C‐2 per COS 

Zoning Map 19. The site is currently developed includes: three 1 story shop and a parking lot.  

 
Refer to FIGURE 2 attached for an aerial of the site. 

2.4 PROPOSED SITE DEVELOPMENT: 

Site development includes the demolition of the existing three stores and the parking lot, and construction 

of  a  new  multi‐family  apartment  with  a  maximum  of  110  units.  The  development  will  include  one 

proposed access on the south side of the building to an underground parking garage. Refer to Appendix 

III ‐ Preliminary Site Exhibit for site layout. 

  2.5  FLOOD HAZARD ZONE: 

FIRM Map Number 04013C1760L dated October 16, 2013 indicates most of this site is designated as Zone 

“X”.  As  such,  it  is  defined  as  areas  determined  to  be  outside  the  0.2%  annual  chance  floodplain  and 

therefore is not in a special flood hazard area.  
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Refer to FIGURE 3 for the FIRM. 

3.		EXISTING	DRAINAGE	CONDITIONS	 	

  3.1 OFF‐SITE DRAINAGE PATTERNS:      

The site is minimally affected by any offsite overland flow adjacent to the property. However, easements 

and drainage structures were created across and adjacent to the Subject Property as part of an overall 

stormwater conveyance for the surrounding properties. Under existing conditions, parking lots for Lots 1 

and 2 flow into catch basins located at the north boundary of this property, Lot 3. The catch basins then 

convey the flow into basin A‐2.  

Refer to the Existing Conditions Drainage Area Map  in Appendix  II, and Preliminary Drainage Report 

Northsight and Raintree in Appendix IV. 

 

  3.2 ON‐SITE DRAINAGE: 

The existing onsite drainage system was designed based on the whole parcel 215‐52‐034M and 215‐52‐

034L  areas.  According  to  the  report  of  record,  Master  Drainage  report  for  Northsight  Commercial 

Development dated January 17, 2002, the site is separated to 5 sub‐areas. Three interconnected retention 

basins are provided for sub‐area A, and single detached basins are provided for sub‐areas B and C.  Area 

D  flows  offsite  and  sub‐area  E  discharges  directly  into  the  87th  Street  storm  drain  through  an  onsite 

collection system. Per the Grading, Drainage and Utility Plans for Scottsdale Shops (39‐DR‐2003), dated 

re‐approved on 9/28/2004, the existing retention sub basins provide the following retention volume: 

 Sub Basin A1 = 592 cf 

 Sub Basin A2 = 24,856 cf 

 Sub Basin A3 = 38,434 cf 

 Sub Basin B = 12,387 cf 

 Sub Basin C = 7,106 cf 

 Sub Basin D = 3,234 cf 

    The total storage of the three sub basins A1, A2, and B1 is 37,835 cf provided volume. 

Refer to the Existing Conditions Drainage Area Map in Appendix II, and As‐ Builts: Grading, Drainage & 

Utility Plan Reference Sheets in Appendix IV and V. 

4.		PROPOSED	STORM	WATER	MANAGEMENT		

4.1 DESIGN INTENT: 

On‐site drainage will be handled within paved areas through catch basins, open retention area and 

underground storm systems where necessary. On‐site retention will be provided for the 100‐year 2‐hour 

storm event for the whole site, maintaining or exceeding storage volumes, and have total discharge of 

the storm water within thirty‐six hours.  

 

Refer to Section 5 below for a discussion on proposed finished floor elevations. Refer to Proposed 

Conditions Drainage Area Map. 
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4.2 DESIGN STORM REQUIREMENTS: 

The storm water system will be designed in accordance with City of Scottsdale Design Standards and 

Polices Manual.  

 

4.3  LAND CHARACTERSITICS: 

Stormwater will be directed to onsite underground storage pipes. Based on the DS&PM, runoff 

coefficients for the 100‐year storm event used are as follows: 

 

 C=0.95 for roof areas 

 C=0.95 for paved surface 

 C=0.45 for undisturbed natural desert or desert landscape 

 

HYDROLOGIC ANALYSIS: The hydrologic analysis is determined using the procedures in the City of 

Scottsdale Design Standards & Policies Manual and the Drainage Design Manual for Maricopa County, 

Arizona, Volume I. The Rational Method was utilized to compute the on‐site peak discharges. The 

Rational Method equation is displayed as shown below: 

 

Q=CwtIA 

Where: Cwt = The runoff coefficient relating runoff to rainfall 

    I     = Average rainfall intensity in inches/hour, lasting for Tc 

    Tc  = The time of concentration (Using Five minutes for the developed areas) 

    A   = The contributing drainage area in acres 

 

Overall project area includes 5.55 Acres at Cwt = 0.88 (Proposed conditions) 

Overall site runoff = Q100 = 37.88 cfs proposed  

 

Refer to the Proposed Conditions Drainage Area Map and Calculations in Appendix II.  

  4.4   STORMWATER RETENTION: 

In accordance with the COS request to provide retention, the 100‐year, 2‐hour retention for the entire 

site is calculated in this preliminary report to determine potential impact on the site. Onsite open 

retention (for DA‐1) and underground retention pipes (for DA‐2) are proposed. The underground 

storage system will comply with the City of Scottsdale underground storage policy. 

 

REQUIRED STORAGE: 

Stormwater storage required for the 100‐year, 2‐hour event is calculated In accordance with the COS – 

DS&PM. Required Retention (Acre‐Feet) = (P/12)*A*(C) 

 
Where: P = 100 Yr. 2 Hr. Precipitation in Inches (Ref: Isopluvial from DS&PM, Appendix 4‐1D, pg. 11    

and NOAA Atlas 14 table).  Refer to Appendix I for rainfall data. 
A = Area (Acres) 

C = Cpost  

Based on the C‐value identified in Section 4.3 above, the following retention is required for each drainage 

area: 
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Basin‐1: DA‐1: 0.75 Ac @ Cwt = 0.70 

 100‐yr, 2‐hr.: 

  Vr = 2.27/12*0.75 ac * 0.70 = 0.09 ac.ft.   (4,315 c.f.)  REQUIRED STORAGE 

 

Basin‐2 (Underground Storage): DA‐2, DA‐3, DA‐4, DA‐5, DA‐6, DA‐7, DA‐8, and DA‐9 :      

          4.80 Ac  @ Cwt = 0.95 

 100‐yr, 2‐hr.: 

      Vr = 2.27/12*4.80 ac * 0.91 = 0.83 ac.ft.   (36,115 c.f.)  REQUIRED STORAGE 

 

  STORAGE PROVIDED: 

   

Retention Basin 1: 

  Existing detention Basin B has the capacity to retain approximately 12,387 cf of runoff under existing 

  conditions. The existing detention basin bleeds off to the neighboring basin southwest of the property. 

  Under   proposed conditions, the bleed off headwall will be removed, isolating the basin. The existing 

  basin can adequately retain the required volume for DA‐1 of 4,315 cf. 

 

Underground Storage Pipes: 

Storage volume of underground piping is calculated using V = πr2L. 

 Total proposed 10’ Dia. CMP storage pipe, 466 LF = 3.1416*52 * 466 = 36,600 cf. 

 

  STORMWATER DISCHARGE: 

For Basins with no direct bleed‐off available, Drywells are proposed  in  the on‐site  storage  facilities  to 

dispose of the stormwater within thirty‐six (36) hours.  The calculation is as follows: 

 Minimum percolating rate of a drywell (for planning purposes) = 0.1 cfs 

 Volume to be drained in 36 hours = 0.1 cfs * 36 hours * 3600 sec/hour = 12,960 cf = 0.298 
acre‐feet. 

 The  number  of  drywells  will  be  reduced  if  geotechnical  testing  for  percolation  rates 
determine  adequate  infiltration  is  available  in  the  native  soils  at  lower  depths.  If  the 
percolation rate of the drywells is less than 0.1 cfs the number of drywells may have to be 
increased. 

 
Basin 1 Provided storage = 12,387 cf 
12,387 cf / 12,960 cf per drywell = 0.96 = 1 drywell required. 
 
Underground Storage Pipes provide storage = 36,600 cf 
36,600  cf/12,960 cf per drywell = 2.82 = 3 drywells required. 

 

 

OFFSITE RETENTION: 

The remainder Lots 1, 2, and 4 will be future developments. These lots will be self‐retained for the 100‐

year, 2‐ hour storm event. Runoff flowing into the site under existing conditions will not affect the 

proposed development. 
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Refer to the Ultimate Proposed Conditions Drainage Area Map in Appendix II for proposed conditions 

and calculations.  

  4.5  PIPE CAPACITY CALCULATIONS: 

  The calculations will be provided in the Final Drainage Report 

  4.6  STORM DRAIN INLET CALCULATIONS 

  These calculations will be provided in the Final Drainage Report 

5.		FLOOD	SAFETY	FOR	DWELLINGS	
5.1  FINISHED FLOOR ELEVATIONS 

This project lies in an “X” Flood Zone. Therefore, the finished floor elevation is set a minimum of 1’ 

above the greater of the highest adjacent ground elevation. Proposed building finished floor elevations 

will be set a minimum of 12 inches above the 100‐year high‐water elevation of any adjacent streets 

and drainage paths. This will ensure that each building will be well above the 100‐year water level   

6.		CONCLUSIONS	

6.1 OVERALL PROJECT: 

1. The finish floor elevations will be designed a minimum of 12 inches above the 100‐year water 

surface in adjacent streets and drainage paths and a minimum of 14 inches above the low top 

of curb of the lot. 

2. On‐site storm water storage will be provided for  the 100‐yr, 2‐hr storm event and discharge 

within 36 hours.  

6.2 PROJECT PHASING: 

This project will be constructed in a single phase. 

7.		WARNING	AND	DISCLAIMER	OF	LIABILITY	
RE: following page. 

8.		REFERENCES	 	
1. Design Standards & Policies Manual, City of Scottsdale – January 2018 

2. Drainage  Design  Manual  for  Maricopa  County,  Arizona,  Volume  I,  Hydrology,  Flood  Control  District  of 

Maricopa County, Fourth Edition, December 14, 2018. 

3. Drainage  Design  Manual  for  Maricopa  County,  Arizona,  Volume  II,  Hydraulics,  Flood  Control  District  of 

Maricopa County, December 14, 2018. 

4. Preliminary  Drainage  Report  Northsight  and  Raintree  Retail  Development  prepared  by  JMA  Engineering 

Corporation. dated May 15, 2003. 
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GRADING & DRAINAGE APPENDIX 4-1C 

GRADING & DRAINAGE LANGUAGE 

Design Standards & Policies Manual Page 219

City of Scottsdale - 2018  

WARNING AND DISCLAIMER OF LIABILITY 
The City’s Stormwater and Floodplain Management Ordinance is intended to 
minimize the occurrence of losses, hazards and conditions adversely affecting the 
public health, safety and general welfare which might result from flooding. 
The Stormwater and Floodplain Management Ordinance identifies floodplains, 
floodways, flood fringes and special flood hazard areas. However, a property outside 
these areas could be inundated by floods. Also, much of the city is a dynamic flood 
area; floodways, floodplains, flood fringes and special flood hazard areas may shift 
from one location to another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABILITY 
The flood protection provided by the Stormwater and Floodplain Management 
Ordinance is considered reasonable for regulatory purposes and is based on 
scientific and engineering considerations. Floods larger than the base flood can 
and will occur on rare occasions. Floodwater heights may be increased by 
constructed or natural causes. The Stormwater and Floodplain Management 
Ordinance does not create liability on the part of the city, any officer or 
employee thereof, or the federal, state or county government for any flood 
damages that result from reliance on the Ordinance or any administrative 
decision lawfully made thereunder. 
Compliance with the Stormwater and Floodplain Management Ordinance does 
not ensure complete protection from flooding. Flood-related problems such as 
natural erosion, streambed meander, or constructed obstructions and diversions 
may occur and have an adverse effect in the event of a flood. You are advised to 
consult your own engineer or other expert regarding these considerations. 

I have read and understand the above. 
 
 
 
Plan Check # Owner Date 
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12/18/2018 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.6209&lon=-111.8943&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6209°, Longitude: -111.8943° 

Elevation: 1473.44 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 2.33
(1.93‑2.86)

3.04
(2.54‑3.72)

4.09
(3.40‑5.00)

4.92
(4.06‑5.98)

6.01
(4.87‑7.28)

6.85
(5.50‑8.23)

7.72
(6.07‑9.26)

8.57
(6.65‑10.3)

9.73
(7.36‑11.7)

10.6
(7.86‑12.8)

10-min 1.77
(1.47‑2.17)

2.31
(1.93‑2.83)

3.12
(2.59‑3.80)

3.74
(3.08‑4.55)

4.57
(3.71‑5.54)

5.21
(4.18‑6.27)

5.87
(4.63‑7.05)

6.52
(5.05‑7.82)

7.41
(5.60‑8.90)

8.08
(5.98‑9.72)

15-min 1.46
(1.22‑1.79)

1.91
(1.60‑2.34)

2.58
(2.13‑3.14)

3.09
(2.55‑3.76)

3.78
(3.06‑4.58)

4.30
(3.45‑5.18)

4.85
(3.82‑5.83)

5.39
(4.18‑6.46)

6.12
(4.62‑7.35)

6.68
(4.94‑8.03)

30-min 0.984
(0.818‑1.21)

1.29
(1.08‑1.58)

1.74
(1.44‑2.12)

2.08
(1.72‑2.53)

2.54
(2.06‑3.09)

2.90
(2.33‑3.49)

3.27
(2.57‑3.92)

3.63
(2.81‑4.35)

4.12
(3.11‑4.95)

4.50
(3.33‑5.41)

60-min 0.609
(0.506‑0.746)

0.796
(0.665‑0.976)

1.07
(0.889‑1.31)

1.29
(1.06‑1.57)

1.57
(1.28‑1.91)

1.79
(1.44‑2.16)

2.02
(1.59‑2.43)

2.25
(1.74‑2.69)

2.55
(1.93‑3.06)

2.78
(2.06‑3.35)

2-hr 0.356
(0.300‑0.426)

0.462
(0.390‑0.553)

0.614
(0.516‑0.732)

0.730
(0.607‑0.870)

0.890
(0.733‑1.05)

1.01
(0.820‑1.19)

1.14
(0.906‑1.34)

1.26
(0.990‑1.48)

1.43
(1.10‑1.68)

1.56
(1.17‑1.84)

3-hr 0.263
(0.222‑0.323)

0.337
(0.285‑0.415)

0.440
(0.370‑0.539)

0.522
(0.434‑0.635)

0.636
(0.521‑0.769)

0.728
(0.588‑0.874)

0.822
(0.652‑0.987)

0.921
(0.718‑1.10)

1.06
(0.799‑1.26)

1.17
(0.861‑1.40)

6-hr 0.159
(0.137‑0.189)

0.201
(0.172‑0.239)

0.256
(0.218‑0.303)

0.300
(0.254‑0.354)

0.361
(0.301‑0.423)

0.407
(0.334‑0.476)

0.456
(0.369‑0.532)

0.506
(0.402‑0.592)

0.573
(0.444‑0.669)

0.627
(0.474‑0.733)

12-hr 0.089
(0.077‑0.105)

0.112
(0.096‑0.132)

0.141
(0.121‑0.166)

0.164
(0.140‑0.192)

0.195
(0.164‑0.228)

0.219
(0.182‑0.255)

0.244
(0.200‑0.283)

0.269
(0.217‑0.312)

0.302
(0.238‑0.352)

0.327
(0.254‑0.385)

24-hr 0.052
(0.046‑0.060)

0.066
(0.058‑0.076)

0.085
(0.075‑0.099)

0.101
(0.088‑0.116)

0.122
(0.106‑0.140)

0.139
(0.119‑0.159)

0.156
(0.133‑0.180)

0.175
(0.147‑0.201)

0.200
(0.166‑0.230)

0.220
(0.180‑0.254)

2-day 0.028
(0.025‑0.032)

0.036
(0.031‑0.041)

0.047
(0.041‑0.054)

0.056
(0.048‑0.064)

0.068
(0.059‑0.078)

0.078
(0.066‑0.089)

0.088
(0.075‑0.101)

0.099
(0.083‑0.114)

0.114
(0.094‑0.132)

0.126
(0.102‑0.146)

3-day 0.020
(0.018‑0.023)

0.026
(0.023‑0.030)

0.034
(0.030‑0.039)

0.041
(0.035‑0.046)

0.050
(0.043‑0.057)

0.057
(0.049‑0.065)

0.065
(0.056‑0.075)

0.074
(0.062‑0.085)

0.086
(0.071‑0.098)

0.095
(0.078‑0.110)

4-day 0.016
(0.014‑0.019)

0.021
(0.018‑0.024)

0.028
(0.024‑0.031)

0.033
(0.029‑0.037)

0.041
(0.036‑0.046)

0.047
(0.041‑0.054)

0.054
(0.046‑0.061)

0.061
(0.052‑0.070)

0.071
(0.060‑0.082)

0.080
(0.066‑0.092)

7-day 0.010
(0.009‑0.012)

0.013
(0.012‑0.015)

0.018
(0.016‑0.020)

0.021
(0.019‑0.024)

0.026
(0.023‑0.030)

0.030
(0.026‑0.035)

0.035
(0.030‑0.040)

0.040
(0.033‑0.045)

0.046
(0.039‑0.053)

0.052
(0.043‑0.060)

10-day 0.008
(0.007‑0.009)

0.010
(0.009‑0.012)

0.013
(0.012‑0.015)

0.016
(0.014‑0.018)

0.020
(0.017‑0.023)

0.023
(0.020‑0.026)

0.026
(0.022‑0.030)

0.030
(0.025‑0.034)

0.035
(0.029‑0.040)

0.039
(0.032‑0.044)

20-day 0.005
(0.004‑0.006)

0.006
(0.006‑0.007)

0.008
(0.007‑0.010)

0.010
(0.009‑0.011)

0.012
(0.011‑0.014)

0.014
(0.012‑0.016)

0.015
(0.013‑0.018)

0.017
(0.015‑0.020)

0.019
(0.017‑0.022)

0.021
(0.018‑0.024)

30-day 0.004
(0.003‑0.004)

0.005
(0.004‑0.006)

0.007
(0.006‑0.007)

0.008
(0.007‑0.009)

0.009
(0.008‑0.011)

0.011
(0.009‑0.012)

0.012
(0.010‑0.014)

0.013
(0.011‑0.015)

0.015
(0.013‑0.017)

0.017
(0.014‑0.019)

45-day 0.003
(0.003‑0.003)

0.004
(0.003‑0.004)

0.005
(0.005‑0.006)

0.006
(0.005‑0.007)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.009‑0.012)

0.011
(0.010‑0.013)

0.012
(0.011‑0.014)

60-day 0.002
(0.002‑0.003)

0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.005
(0.004‑0.006)

0.006
(0.005‑0.007)

0.007
(0.006‑0.008)

0.007
(0.007‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.010)

0.010
(0.008‑0.011)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6209°, Longitude: -111.8943° 

Elevation: 1473.44 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.194
(0.161‑0.238)

0.253
(0.212‑0.310)

0.341
(0.283‑0.417)

0.410
(0.338‑0.498)

0.501
(0.406‑0.607)

0.571
(0.458‑0.686)

0.643
(0.506‑0.772)

0.714
(0.554‑0.856)

0.811
(0.613‑0.974)

0.885
(0.655‑1.06)

10-min 0.295
(0.245‑0.362)

0.385
(0.322‑0.472)

0.520
(0.431‑0.634)

0.623
(0.514‑0.758)

0.762
(0.618‑0.924)

0.868
(0.696‑1.05)

0.978
(0.771‑1.18)

1.09
(0.842‑1.30)

1.24
(0.933‑1.48)

1.35
(0.997‑1.62)

15-min 0.366
(0.304‑0.448)

0.478
(0.399‑0.585)

0.644
(0.533‑0.786)

0.772
(0.637‑0.940)

0.945
(0.766‑1.15)

1.08
(0.863‑1.30)

1.21
(0.955‑1.46)

1.35
(1.04‑1.62)

1.53
(1.16‑1.84)

1.67
(1.24‑2.01)

30-min 0.492
(0.409‑0.603)

0.643
(0.538‑0.788)

0.868
(0.718‑1.06)

1.04
(0.858‑1.27)

1.27
(1.03‑1.54)

1.45
(1.16‑1.74)

1.63
(1.29‑1.96)

1.81
(1.41‑2.18)

2.06
(1.56‑2.48)

2.25
(1.67‑2.70)

60-min 0.609
(0.506‑0.746)

0.796
(0.665‑0.976)

1.07
(0.889‑1.31)

1.29
(1.06‑1.57)

1.57
(1.28‑1.91)

1.79
(1.44‑2.16)

2.02
(1.59‑2.43)

2.25
(1.74‑2.69)

2.55
(1.93‑3.06)

2.78
(2.06‑3.35)

2-hr 0.713
(0.600‑0.853)

0.923
(0.780‑1.11)

1.23
(1.03‑1.46)

1.46
(1.21‑1.74)

1.78
(1.47‑2.11)

2.02
(1.64‑2.39)

2.27
(1.81‑2.67)

2.52
(1.98‑2.97)

2.86
(2.19‑3.36)

3.12
(2.34‑3.69)

3-hr 0.790
(0.666‑0.969)

1.01
(0.855‑1.25)

1.32
(1.11‑1.62)

1.57
(1.30‑1.91)

1.91
(1.56‑2.31)

2.19
(1.77‑2.63)

2.47
(1.96‑2.96)

2.77
(2.16‑3.31)

3.17
(2.40‑3.80)

3.50
(2.59‑4.20)

6-hr 0.953
(0.818‑1.13)

1.20
(1.03‑1.43)

1.53
(1.31‑1.82)

1.80
(1.52‑2.12)

2.16
(1.80‑2.54)

2.44
(2.00‑2.85)

2.73
(2.21‑3.18)

3.03
(2.41‑3.54)

3.43
(2.66‑4.01)

3.75
(2.84‑4.39)

12-hr 1.07
(0.922‑1.26)

1.35
(1.16‑1.59)

1.70
(1.46‑2.00)

1.98
(1.68‑2.32)

2.35
(1.98‑2.75)

2.64
(2.20‑3.07)

2.94
(2.41‑3.41)

3.24
(2.62‑3.76)

3.63
(2.87‑4.24)

3.94
(3.06‑4.63)

24-hr 1.25
(1.10‑1.44)

1.59
(1.40‑1.83)

2.05
(1.79‑2.36)

2.41
(2.11‑2.78)

2.93
(2.54‑3.36)

3.33
(2.86‑3.82)

3.75
(3.19‑4.31)

4.19
(3.53‑4.81)

4.80
(3.97‑5.52)

5.29
(4.31‑6.10)

2-day 1.35
(1.18‑1.56)

1.72
(1.50‑1.99)

2.26
(1.96‑2.60)

2.68
(2.33‑3.08)

3.27
(2.82‑3.76)

3.74
(3.19‑4.29)

4.23
(3.58‑4.87)

4.75
(3.98‑5.47)

5.46
(4.51‑6.31)

6.04
(4.91‑7.01)

3-day 1.45
(1.28‑1.67)

1.86
(1.63‑2.13)

2.45
(2.14‑2.80)

2.92
(2.55‑3.34)

3.59
(3.11‑4.10)

4.13
(3.55‑4.71)

4.70
(4.01‑5.38)

5.31
(4.48‑6.09)

6.16
(5.12‑7.08)

6.85
(5.63‑7.91)

4-day 1.56
(1.38‑1.78)

1.99
(1.76‑2.27)

2.64
(2.32‑3.00)

3.17
(2.78‑3.60)

3.91
(3.41‑4.45)

4.52
(3.92‑5.14)

5.17
(4.44‑5.89)

5.87
(4.99‑6.70)

6.85
(5.74‑7.84)

7.66
(6.34‑8.81)

7-day 1.76
(1.54‑2.02)

2.25
(1.97‑2.58)

2.98
(2.61‑3.41)

3.58
(3.12‑4.09)

4.43
(3.84‑5.06)

5.12
(4.41‑5.85)

5.86
(5.01‑6.71)

6.66
(5.63‑7.64)

7.78
(6.48‑8.96)

8.70
(7.16‑10.1)

10-day 1.91
(1.68‑2.18)

2.45
(2.15‑2.79)

3.24
(2.84‑3.69)

3.88
(3.39‑4.41)

4.79
(4.16‑5.44)

5.52
(4.76‑6.27)

6.30
(5.40‑7.17)

7.13
(6.05‑8.13)

8.30
(6.94‑9.50)

9.25
(7.64‑10.6)

20-day 2.36
(2.09‑2.69)

3.05
(2.69‑3.46)

4.03
(3.55‑4.57)

4.78
(4.19‑5.42)

5.79
(5.06‑6.57)

6.58
(5.72‑7.47)

7.39
(6.39‑8.41)

8.22
(7.06‑9.38)

9.34
(7.94‑10.7)

10.2
(8.61‑11.8)

30-day 2.78
(2.44‑3.15)

3.57
(3.15‑4.06)

4.72
(4.16‑5.35)

5.60
(4.92‑6.33)

6.78
(5.93‑7.67)

7.70
(6.70‑8.71)

8.64
(7.48‑9.78)

9.61
(8.26‑10.9)

10.9
(9.29‑12.4)

11.9
(10.1‑13.6)

45-day 3.24
(2.87‑3.67)

4.18
(3.70‑4.73)

5.52
(4.88‑6.24)

6.52
(5.75‑7.37)

7.85
(6.89‑8.87)

8.86
(7.75‑10.0)

9.90
(8.60‑11.2)

10.9
(9.45‑12.4)

12.3
(10.5‑14.1)

13.4
(11.4‑15.4)

60-day 3.60
(3.20‑4.07)

4.66
(4.13‑5.25)

6.14
(5.44‑6.91)

7.22
(6.38‑8.14)

8.64
(7.61‑9.74)

9.71
(8.51‑11.0)

10.8
(9.40‑12.2)

11.9
(10.3‑13.4)

13.3
(11.4‑15.1)

14.3
(12.2‑16.4)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are
not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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GRADING & DRAINAGE CHAPTER 4 

Design Standards & Policies Manual Page 202

City of Scottsdale - 2018  

A rainfall runoff model using the USACE’s HEC 1 Flood Hydrograph Package 
(generally used for watersheds that are larger than 160 acres, irregular in shape 
and contour, or if routing of flows is necessary). 

Watershed Conditions 
Watersheds are subject to change. Grading and drainage plans shall consider all 
watershed conditions that would result in the greatest peak discharge rate, to: 

Size drainage facilities, and 
Determine lowest floor elevations. 

Split-Flow Conditions 
Projects in northern parts of Scottsdale must address split-flow channel conditions 
where applicable. These splits in the alluvial channels usually include highly 
erosive soils and are generally unstable and unpredictable. In setting lowest floor 
elevations relative to upstream splits, assume that 100% of the flow could go either 
direction in any given flood event. For infrastructure design, the estimate of the 
actual split, based on a hydraulic analysis of the current channel cross sections, 
must include a minimum safety factor of 30% of the total flow. If there are 
extenuating factors affecting the stability of the split, the safety factor should be 
increased accordingly. 
Environmentally Sensitive Lands 
For special considerations regarding Environmentally Sensitive Lands, refer to the 
City Zoning Ordinance and DSPM Chapter 2 Section 2-2. Modification of natural 
watercourses with a flow of 50 cfs or greater are addressed in the City Zoning 
Ordinance. 
The Rational Method 

Precipitation. Precipitation input is rainfall intensity, “i,” and can be obtained 
directly from NOAA 14. 
Time of Concentration. Time of concentration “tc” is the total time of travel from 
the most hydraulically remote part of the watershed to the concentration point 
of interest. The calculation of “tc” must follow FCDMC Hydrology Manual 
procedures. 
Runoff Coefficients. Use Fig. 4-1.5, Runoff Coefficients for Use with Rational 
Method, or equivalent to obtain the runoff coefficients or “C” values. 
Composite “C” values for the appropriate zoning category or weighted average 
values calculated for the specific site are both acceptable approaches. 

RUNOFF COEFFICIENTS – “C” VALUE 

LAND USE STORM FREQUENCY 
Composite Area-wide Values 2-25 

Year 
50 
Yea
r 

100 
Yea
r 

Commercial & Industrial Areas 0.80 0.83 0.86 
Residential Areas – Single Family, slopes 
10% or less 

   

R1-190 0.33 0.50 0.53 
R1-130 0.35 0.51 0.59 

SPerone
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GRADING & DRAINAGE CHAPTER 4 

Design Standards & Policies Manual Page 203

City of Scottsdale - 2018  

R1-70 0.37 0.52 0.60 
R1-43 0.38 0.55 0.61 
R1-35 0.40 0.56 0.62 
R1-18 0.43 0.58 0.64 
R1-10 0.47 0.62 0.70 
R1-7 0.51 0.66 0.80 
R1-5 0.54 0.69 0.86 
Residential Areas – Single Family, slopes 
greater than 10% 

   

R1-190 0.65 0.74 0.82 
R1-130 0.68 0.76 0.84 
R1-70 0.69 0.77 0.85 
R1-43 0.70 0.77 0.85 
R1-35 0.70 0.78 0.85 
R1-18 0.71 0.79 0.86 
R1-10 0.75 0.82 0.88 
R1-7 0.81 0.86 0.91 
R1-5 0.85 0.89 0.92 
Townhouse (R-2, R-4) 0.63 0.74 0.94 
Apartments & Condominiums (Condos) 
(R-3, R-5) 

0.76 0.83 0.94 

Specified Surface Type Values    
Paved streets, parking lots (concrete or 
asphalt), roofs, driveways, etc. 

0.90 0.93 0.95 

Lawns, golf courses, & parks (grassed 
areas) 

0.20 0.25 0.30 

Undisturbed natural desert or desert 
landscaping (no impervious weed barrier) 

0.37 0.42 0.45 

Desert landscaping (with impervious 
weed barrier) 

0.63 0.73 0.83 

Mountain terrain - slopes greater than 
10% 

0.60 0.70 0.80 

Agricultural areas (flood irrigated fields) 0.16 0.18 0.20
Gravel floodways and shoulders 0.68 0.78 0.82 

FIGURE 4-1.5 RUNOFF COEFFICIENTS FOR RATIONAL METHOD 

HEC-1 Model 
Minimum submittals 

A printout of the input data. 
A schematic (routing) diagram of the stream network. 
The runoff summary output table, including drainage basin name, area, 2, 
10, and 100- year flow values. 
Electronic input file(s) on compact disc (CD) or digital versatile/video disc 
(DVD). 
Supporting documentation and source material for parameter selection. 
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BUILDING or 

CONCRETE
ASPHALT

DESERT 

LANDSCAPE
TOTAL AREA Cwt

C‐VALUE 0.95 0.95 0.45

AREA (ac) 0.00 10.89 2.15 13.05 0.87

A 0.00 5.15 1.18 6.34 0.86

B 0.00 1.59 0.34 1.94 0.86

C 0.00 0.68 0.35 1.03 0.78

D 0.00 0.29 0.00 0.29 0.95

E 0.00 3.17 0.28 3.45 0.91

BUILDING or 

CONCRETE
ASPHALT

DESERT 

LANDSCAPE
TOTAL AREA Cwt

C‐VALUE 0.95 0.95 0.45

AREA (ac) 3.72 1.10 0.73 5.55 0.88

DA‐1 0.02 0.36 0.37 0.75 0.70

DA‐2 1.06 0.00 0.33 1.39 0.83

DA‐3 0.00 0.14 0.03 0.16 0.87

DA‐4 0.26 0.00 0.00 0.26 0.95

DA‐5 0.72 0.00 0.00 0.72 0.95

DA‐6 1.67 0.00 0.00 1.67 0.95

DA‐7 0.00 0.20 0.00 0.20 0.95

DA‐8 0.00 0.25 0.00 0.25 0.95

DA‐9 0.00 0.16 0.00 0.16 0.95

EXISTING OVERALL SITE Cw

Weighted Runoff Coefficient‐Calculations (Cw)

PROPOSED OVERALL SITE Cw

SPerone
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Vr=1*(P/12)*Cw*A

P=100‐yr, 2‐hr=2.27 in.

Drainage Area Cw intensity Q Volume Req. Volume Req.

Area ID (acres) (‐) (in/hr) (cfs) (acre‐ft) (CF)

DA‐1 0.75 0.70 7.72 4.04 0.099 4,315.00

Basin 1 Totals: 0.75 0.70 4.04 0.099 4,315.00

DA‐2 1.39 0.83 7.72 8.91 0.218 9,505.85

DA‐3 0.16 0.87 7.72 1.11 0.027 1,184.14

DA‐4 0.26 0.95 7.72 1.87 0.046 1,996.64

DA‐5 0.72 0.95 7.72 5.29 0.130 5,643.52

DA‐6 1.67 0.95 7.72 12.24 0.300 13,060.84

DA‐7 0.20 0.95 7.72 1.43 0.035 1,528.78

DA‐8 0.25 0.95 7.72 1.84 0.045 1,962.96

DA‐9 0.16 0.95 7.72 1.15 0.028 1,232.14

Basin 2 Totals: 4.80 0.91 33.84 0.829 36,114.87

Totals  5.55 37.88 0.93 40,429.87

RETENTION BASIN 1

RETENTION BASIN 2

Required Storage Volume Calculations

SPerone
Date



1 STORY BUILDING
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FD MAG NAIL
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FD PK NAIL

W/TAG 37495
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BASIN B1
VP= 12,387 CF

BASIN A2
VP= 24,856 CF

BASIN A3
VP= 38,434CF

BASIN A1
VP= 592 CF

BASIN C1 AND C3
VP=7,108 CF
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A

E

DRAINAGE AREA KEY

WOOD PARTNERS ALTA RAINTREE
EXISTING CONDITION DRAINAGE AREA MAP

NWC RAINTREE DRIVE & LOOP 101, SCOTTSDALE, AZ 85255

CONDITIONS AND APPLICABLE CODES.   

SITE BEFORE BIDDING. CONTRACTORS ARE REQUIRED TO KNOW ALL OBSERVABLE

OR CLARIFICATIONS WHICH ARE DESIRED. CONTRACTORS SHALL ALSO VISIT THE

APPLICABLE CODES AND TO INFORM THE OWNERS/ARCHITECTS OF ANY QUESTIONS

IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO CONFORM TO ALL

CONDITION MAY REQUIRE SIGNIFICANT CHANGES TO THESE DOCUMENTS.

ARE NO UNUSUAL SOIL CONDITIONS OR WIND LOADS. THE FAILURE OF THIS

INCLUDING FEDERAL A.D.A. REQUIREMENTS.  THIS SET ASSUMES THAT THERE

READ TO INCORPORATE ALL APPLICABLE FEDERAL, STATE, AND LOCAL CODES

OF CONSTRUCTION SPECIFICATIONS TO BE SUPPLIED BY OWNER. THEY MUST BE

FOR THE PROJECT AND ARE INTENDED TO BE USED IN CONJUNCTION WITH A SET

THIS SET OF DRAWINGS AND DOCUMENTS IS INTENDED AS A SET OF GUIDELINES
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NOTE:

Existing Required Storage Volume Calculations

Vr=1*(P/12)*Cw*A
P=100-yr, 2-hr=2.42

in.

Drainage Area Cw intensity Q Volume Req. Volume Req.

Area ID (acres) (-) (in/hr) (cfs) (acre-ft) (CF)
Existing Conditions

A 6.34 0.86 7.72 41.91 1.027 44,733.13

B 1.94 0.86 7.72 12.89 0.316 13,753.85

C 1.03 0.78 7.72 6.19 0.152 6,603.29

D 0.29 0.95 7.72 2.12 0.052 2,267.28

E 3.45 0.91 7.72 24.25 0.594 25,886.77

Totals 13.05 87.36 2.14 93,244.33
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PARKING GARAGE

COURTYARD A

COURTYARD B

CLUBHOUSE

DA-1 DA-2
DA-5

DA-6

DA-7

DA-8

DA-9

DA-3

DA-4

CONDITIONS AND APPLICABLE CODES.   

SITE BEFORE BIDDING. CONTRACTORS ARE REQUIRED TO KNOW ALL OBSERVABLE

OR CLARIFICATIONS WHICH ARE DESIRED. CONTRACTORS SHALL ALSO VISIT THE

APPLICABLE CODES AND TO INFORM THE OWNERS/ARCHITECTS OF ANY QUESTIONS

IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO CONFORM TO ALL

CONDITION MAY REQUIRE SIGNIFICANT CHANGES TO THESE DOCUMENTS.

ARE NO UNUSUAL SOIL CONDITIONS OR WIND LOADS. THE FAILURE OF THIS

INCLUDING FEDERAL A.D.A. REQUIREMENTS.  THIS SET ASSUMES THAT THERE

READ TO INCORPORATE ALL APPLICABLE FEDERAL, STATE, AND LOCAL CODES

OF CONSTRUCTION SPECIFICATIONS TO BE SUPPLIED BY OWNER. THEY MUST BE

FOR THE PROJECT AND ARE INTENDED TO BE USED IN CONJUNCTION WITH A SET

THIS SET OF DRAWINGS AND DOCUMENTS IS INTENDED AS A SET OF GUIDELINES

NOTE TO CONTRACTOR:
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DRAINAGE AREA KEY

WOOD PARTNERS ALTA RAINTREE
PROPOSED CONDITION DRAINAGE AREA MAP

NWC RAINTREE DRIVE & LOOP 101, SCOTTSDALE, AZ 85255

Required Storage Volume Calculations

Vr=1*(P/12)*Cw*A
P=100-yr, 2-hr=2.27 in.

Drainage Area Cw intensity Q Volume Req. Volume Req.
Area ID (acres) (-) (in/hr) (cfs) (acre-ft) (CF)

RETENTION BASIN 1
DA-1 0.75 0.70 7.72 4.04 0.099 4,315.00

Basin 1 Totals: 0.75 0.70 4.04 0.099 4,315.00
RETENTION BASIN 2

DA-2 1.39 0.83 7.72 8.91 0.218 9,505.85
DA-3 0.16 0.87 7.72 1.11 0.027 1,184.14
DA-4 0.26 0.95 7.72 1.87 0.046 1,996.64
DA-5 0.72 0.95 7.72 5.29 0.130 5,643.52
DA-6 1.67 0.95 7.72 12.24 0.300 13,060.84
DA-7 0.20 0.95 7.72 1.43 0.035 1,528.78
DA-8 0.25 0.95 7.72 1.84 0.045 1,962.96
DA-9 0.16 0.95 7.72 1.15 0.028 1,232.14

Basin 2 Totals: 4.80 0.91 33.84 0.829 36,114.87

Totals 5.55 37.88 0.93 40,429.87
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Required Storage Volume Calculations

Vr=1*(P/12)*Cw*A
P=100-yr, 2-hr=2.27

in.

Drainage Area Cw intensity Q Volume Req. Volume Req.

Area ID (acres) (-) (in/hr) (cfs) (acre-ft) (CF)

RETENTION BASIN 1

DA-1 1.20 0.76 7.72 7.03 0.172 7,498.49

Basin 1 Totals: 1.20 0.76 7.03 0.172 7,498.49

RETENTION BASIN 2

DA-4 1.34 0.82 7.72 8.52 0.209 9,088.83

Basin 2 Totals: 1.34 0.82 8.52 0.209 9,088.83

DIRECT DISCHARGE

DA-2 1.65 0.83 7.72 10.52 0.258 11,227.14

DA-3 0.44 0.85 8.72 3.25 0.071 3,073.56

Total: 13.77

PROPOSED LEGEND

  Lot 1 Proposed Required Storage Volume Calculations

Vr=1*(P/12)*Cw*A
P=100-yr, 2-hr=2.27

in.

Drainage Area Cw intensity Q Volume Req. Volume Req.

Area ID (acres) (-) (in/hr) (cfs) (acre-ft) (CF)

RETENTION BASIN 1

C-1 1.07 0.76 7.72 6.26 0.153 6678.78
RETENTION BASIN 2

C-2 1.38 0.92 7.72 9.77 0.239 10425.13
Totals: 2.45 0.85 16.02 0.393 17,103.90

OFFSITE DISHCHARGE

C-3 0.22 0.95 7.72 1.62 0.040 1728.40
C-4 0.16 0.95 7.72 1.16 0.028 1236.23

Totals: 0.38 0.95 2.78 0.068 2,964.62

Required Storage Volume Calculations

Vr=1*(P/12)*Cw*A
P=100-yr, 2-hr=2.27

in.

Drainage Area Cw intensity Q Volume Req. Volume Req.

Area ID (acres) (-) (in/hr) (cfs) (acre-ft) (CF)

RETENTION BASIN 1

DA-1 0.75 0.70 7.72 4.04 0.099 4,315.00

Basin 1 Totals: 0.75 0.70 4.04 0.099 4,315.00

RETENTION BASIN 2

DA-2 1.39 0.83 7.72 8.91 0.218 9,505.85

DA-3 0.16 0.87 7.72 1.11 0.027 1,184.14

DA-4 0.26 0.95 7.72 1.87 0.046 1,996.64

DA-5 0.72 0.95 7.72 5.29 0.130 5,643.52

DA-6 1.67 0.95 7.72 12.24 0.300 13,060.84

DA-7 0.20 0.95 7.72 1.43 0.035 1,528.78

DA-8 0.25 0.95 7.72 1.84 0.045 1,962.96

DA-9 0.16 0.95 7.72 1.15 0.028 1,232.14

Basin 2 Totals: 4.80 0.91 33.84 0.829 36,114.87

Totals 5.55 37.88 0.93 40,429.87
CONDITIONS AND APPLICABLE CODES.   

SITE BEFORE BIDDING. CONTRACTORS ARE REQUIRED TO KNOW ALL OBSERVABLE

OR CLARIFICATIONS WHICH ARE DESIRED. CONTRACTORS SHALL ALSO VISIT THE

APPLICABLE CODES AND TO INFORM THE OWNERS/ARCHITECTS OF ANY QUESTIONS

IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO CONFORM TO ALL

CONDITION MAY REQUIRE SIGNIFICANT CHANGES TO THESE DOCUMENTS.

ARE NO UNUSUAL SOIL CONDITIONS OR WIND LOADS. THE FAILURE OF THIS

INCLUDING FEDERAL A.D.A. REQUIREMENTS.  THIS SET ASSUMES THAT THERE

READ TO INCORPORATE ALL APPLICABLE FEDERAL, STATE, AND LOCAL CODES

OF CONSTRUCTION SPECIFICATIONS TO BE SUPPLIED BY OWNER. THEY MUST BE

FOR THE PROJECT AND ARE INTENDED TO BE USED IN CONJUNCTION WITH A SET

THIS SET OF DRAWINGS AND DOCUMENTS IS INTENDED AS A SET OF GUIDELINES
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CONDITIONS AND APPLICABLE CODES.   

SITE BEFORE BIDDING. CONTRACTORS ARE REQUIRED TO KNOW ALL OBSERVABLE

OR CLARIFICATIONS WHICH ARE DESIRED. CONTRACTORS SHALL ALSO VISIT THE

APPLICABLE CODES AND TO INFORM THE OWNERS/ARCHITECTS OF ANY QUESTIONS

IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO CONFORM TO ALL

CONDITION MAY REQUIRE SIGNIFICANT CHANGES TO THESE DOCUMENTS.

ARE NO UNUSUAL SOIL CONDITIONS OR WIND LOADS. THE FAILURE OF THIS

INCLUDING FEDERAL A.D.A. REQUIREMENTS.  THIS SET ASSUMES THAT THERE

READ TO INCORPORATE ALL APPLICABLE FEDERAL, STATE, AND LOCAL CODES

OF CONSTRUCTION SPECIFICATIONS TO BE SUPPLIED BY OWNER. THEY MUST BE

FOR THE PROJECT AND ARE INTENDED TO BE USED IN CONJUNCTION WITH A SET

THIS SET OF DRAWINGS AND DOCUMENTS IS INTENDED AS A SET OF GUIDELINES
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WOOD PARTNERS ALTA RAINTREE
PRELIMINARY GRADING AND DRAINAGE PLAN

NWC RAINTREE DRIVE & LOOP 101, SCOTTSDALE, AZ 85255

PROPOSED LEGEND
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